Cytotoxic and cytogenetic effects of asbestos on human bronchial epithelial cells in culture.
Asbestos and other mineral fibers elicit responses in several rodent cell transformation systems. The mechanism of this transformation has been hypothesized to involve specific chromosome alterations, especially changes in chromosome number. However, the cytogenetic effects of asbestos fibers in cultured human respiratory epithelium have not been well characterized. The present study examined the effects of chrysotile and crocidolite asbestos fibers on cultures of human bronchial epithelial (HBE) cells growing in serum-free medium. HBE cells were continuously treated with chrysotile (0-4 micrograms/cm2) or crocidolite (0-300 micrograms/cm2) asbestos and examined after 24, 48, 72 or 96 h for cytotoxic and cytogenetic effects. Both asbestos fiber types induced a concentration-dependent inhibition of cell proliferation and colony-forming efficiency; however, in these assays chrysotile was 100-300 times more toxic than crocidolite. Concentrations of asbestos that inhibited growth had little effect upon trypan blue exclusion or intracellular esterase activity, suggesting that the majority of asbestos-exposed cells were still viable. A 2.7-fold increase in binuclei and a 1.6-fold increase in micronuclei were observed 72 h after treatment with 4 micrograms/cm2 chrysotile. A 1.9-fold increase in binuclei was observed 72 h after treatment with 300 micrograms/cm2 crocidolite, but crocidolite did not increase the incidence of micronuclei. Chrysotile asbestos failed to induce significant numerical chromosome changes in HBE cells and increased structural aberrations only at the 24 h time point. These findings contrast with the relatively high incidences of asbestos-induced chromosome changes previously observed in some rodent cell cultures and suggest the existence of species-specific or cell-type-specific differences in either chromosome stability or mechanism(s) of asbestos-induced toxicity.